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(54) REDUCTION GEAR AND VEHICLE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce fuel consumption of a 
vehicle by providing a power transmission mechanism, which is 
connected in parallel with a differential mechanism for 
transmitting the rotation of the output shaft of an engine to a 
driving shaft at a speed ratio that is changed by means of a 
motor, and transmits the rotation of the output shaft of the 
engine to the driving shaft at a fixed transmission gear ratio. 
SOLUTION: When a vehicle is in a second gear speed mode, the 
speed of the vehicle corresponds to an intermediate speed or 
higher, and the torque of the vehicle becomes low, 
corresponding to a high gear at which the engine efficiency can 
be improved. Namely, the control of a motor 8 is stopped, and 
the motor 8 is set to a freely running state. In addition, the input 
shaft of an engine is joined to a gear 6 by means of a joining 
device 11, and the other joining devices 12-14 are kept opened. 
Consequently, the vehicle is driven by means of the engine 1 in 
a state, in which the gear 6 having a small gear ratio between 
the input and output is fixed to the input shaft contrary to the 
first gear speed mode and the driving torque of the engine 1 is 
transmitted to wheels 3a and 3b through a driving shaft 2 by means of a gear 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The change gear characterized by to have the differential mechanism which transmits engine 
output-shaft rotation to a driving shaft with the change gear ratio by which adjustable is carried out 
with a motor in the change gear which is formed between the driving shaft which gives rotation to a 
driving wheel, and an engine output shaft, changes gears and transmits engine rotation to said driving 
shaft, and the power transmission device which is connected to said differential mechanism and 
juxtaposition, and transmits output-shaft rotation of an engine to a driving shaft with the fixed change 
gear ratio. 

[Claim 2] In the change gear which is formed between the driving shaft which gives rotation to a driving 
wheel, and an engine output shaft, changes gears and transmits engine rotation to said driving shaft The 
differential mechanism which transmits engine output-shaft rotation to a driving shaft with the change 
gear ratio by which adjustable is carried out with a motor, The power transmission device which is 
connected to said differential mechanism and juxtaposition and transmits output-shaft rotation of an 
engine to a driving shaft with the fixed change gear ratio, The change gear characterized by having the 
1st conclusion means which concludes or opens the shaft by the side of the engine of said differential 
mechanism, and the shaft by the side of a driving shaft, and the 2nd conclusion means which concludes 
or opens said power transmission device. 

[Claim 3] Said 1st conclusion means and the 2nd conclusion means are a change gear characterized by 
being controlled so that only one side is opened for conclusion or both sides in a change gear according 
to claim 2. 

[Claim 4] It is the car characterized by to have the motor which controls the differential mechanism and 
the power transmission device which consider input and driving force of said wheel for the driving force 
with which said engine generates said change gear in the car equipped with the engine which generates 
the drive energy which drives a car, and the change gear which changes gears the rotational speed of 
this engine and transmits driving force to a wheel as an output, and said differential mechanism. 
[Claim 5] It has the motor which controls Sun Geer of the engine which generates the drive energy 
which drives a car, the gearing which transmits the epicyclic gear which consists of Sun Geer, a 
planetary carrier, and a ring gear, and power, and said epicyclic gear. To the input shaft which either 
drives with said engine among a planetary carrier and a ring gear, said epicyclic gear The gearing which 
another side is connected to the output shaft which drives a wheel, and transmits said power is a car 
characterized by equipping the input shaft driven with said engine with a conclusion means to conclude 
mechanically. 

[Claim 6] Said epicyclic gear connected to the output shaft with which another side drives a wheel to 
the input shaft which either drives with said engine among a planetary carrier and a ring gear in claim 5 
publication is a car characterized by having a conclusion means to conclude said input shaft and output 
shaft mechanically. 

[Claim 7] It is the car characterized by the gear ratio from said input shaft to an output shaft being 
larger than the gearing with which said epicyclic gear transmits power in claim 5 publication. 
[Claim 8] 7 is [ claim 5 thru/or ] the car which locks said motor, makes said motor a free run condition 
with the operation mode which opens a conclusion means to conclude said gearing, and is characterized 
by having the operation mode which concludes said gearing in a publication when driving a car with said 
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engine either. 

[Claim 9] The car characterized by carrying out the direct drive of the car with said engine in claim 5 
publication by concluding the input shaft and output shaft of said epicyclic gear with said conclusion 
means according to claim 6. 

[Claim 10] It is the car characterized by the gear ratio from said input shaft to an output shaft being 
smaller than the gearing with which said epicyclic gear transmits pow r in claim 5 publication. 
[Claim 1 1] The car which locks said motor, makes said motor a free run condition with the operation 
mode which opens a conclusion means to conclude said gearing, and is characterized by having the 
operation mode which concludes said gearing in claim 10 publication when driving a car with said engine. 
[Claim 1 2] Said epicyclic gear connected to the output shaft with which another side drives a wheel to 
the input shaft which either drives with said engine among a planetary carrier and a ring gear in claim 1 0 
publication is a car characterized by having a conclusion means to conclude said input shaft and output 
shaft mechanically. 

[Claim 13] The car characterized by carrying out the direct drive of the car with said engine in claim 10 
publication by concluding the input shaft and output shaft of said epicyclic gear with said conclusion 
means according to claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a motor, the change gear which consists of differential 

mechanisms, and the car using it. 

[0002] 

[Description of the Prior Art] As a drive system which attains engine low-fuel-consumption-ization, 
there is a hybrid car using the driving force of a motor. 

[0003] The series-parallel hybrid system with which various kinds of approaches, such as a series 
method and a parallel method, are proposed, and the hybrid car used two motors and one epicyclic gear 
into it is proposed. 

[0004] For example, engine driving force is inputted into an epicyclic gear, and the method controlled by 
the generator to drive a car with the driving force obtained from the epicyclic gear is indicated by JP,7- 
135701, A. Generating a part of engine energy with a generator, by assisting driving force from the motor 
connected with the output shaft, this method always drives an engine in an efficient high torque field, 
and has the description which can double and give a gear change function. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order for the conventional method to realize a 
gear change function, it generates electricity with a generator, and since it drives by the motor, electric 
energy loss occurs. For this reason, in spite of being able to drive an engine in the always efficient 
operating point, the effectiveness as the whole car has the trouble of falling by electrical energy loss. 
[0006] In view of the above, this invention realizes the infinitely variable function by the motor, and 
makes it the 1st technical problem to offer an efficient change gear. 

[0007] Moreover, this invention makes it the 2nd technical problem to offer the car which can reduce 

fuel consumption. 

[0008] 

[Means for Solving the Problem] The 1st technical problem of the above is solved by having the 
differential mechanism which transmits engine output-shaft rotation to a driving shaft with the change 
gear ratio by which adjustable is carried out with a motor in the change gear which is formed between 
the driving shaft which gives rotation to a driving wheel, and an engine output shaft, changes gears and 
transmits engine rotation to said driving shaft, and the power transmission device which is connected to 
said differential mechanism and juxtaposition, and transmit output-shaft rotation of an engine to a 
driving shaft with the fixed change gear ratio. 

[0009] Moreover, the 1st technical problem of the above is equipped with the differential mechanism 
which controls the rotational frequency of an input shaft and an output shaft by the motor, and the 
power transmission device which transmits the rotational frequency of an input shaft to an output shaft, 
and is solved by making respectively common the input shaft and output shaft of these differential 
mechanisms and power devices. Effectiveness can be improved by setting the gear ratio to the input 
shaft and output shaft of these differential mechanisms and power devices as a different value 
especially. 

[0010] Moreover, the purpose is attained by the means which carries out adjustable [ of the driving 
force of an output shaft ] by the motor. The 2nd technical problem of the above is equipped with the 
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engine which generates the drive energy of a car, the picyclic gear which consists of Sun Geer, a 
planetary carrier, and a ring gear, and the motor which controls Sun Geer. Another side is solved by the 
input shaft which one side of a planetary carrier and a ring gear driv s in an engine by connecting the 
gearing which connects with the output shaft which drives a wheel, forms a conclusion means in the 
input shaft further driven with an engine, and transmits power to the output shaft which drives a wheel. 
[0011] 

[Embodiment of the Invention] Hereafter, the 1 st operation gestalt of this invention is explained using 
drawing 1 . 

[0012] Drawing 1 is an automobile which rotates Wheels 3a and 3b through a driving shaft 2 using the 
energy of an engine 1, and drives a car body. The epicyclic gear 4 which is the important component of 
this invention consists of planetary carrier 4p and ring gear 4r Sun Geer 4s, respectively. It drives Sun 
G r 4s of an epicyclic gear 4 by the motor 8 controlled by the power converter 9. In addition, 10 is 
us d in order to supply the energy which a motor 8 needs with stationary-energy-storage equipments, 
such as a dc-battery, or to store electricity the energy generated by the motor 8. 
[0013] Moreover, the gearing 6 has composition which can be concluded with the input shaft of an 
engine 1 with a fastener 11. Therefore, it has the composition that the driving torque of an engine 1 can 
be transmitted to an epicyclic gear 4 or a gearing 6, and the output torque outputted by the epicyclic 
gear 4 or the gearing 6 turns into car driving torque. By this, a car can obtain the acceleration and 
dec leration which the operator meant. Moreover, it is possible to adjust car driving torque and an 
engine speed by controlling the torque and the motor rate of a motor, with a power converter 9, if Sun 
Geer 4s is driven. Furthermore, it consists of the fastener 14 which concludes rotation of the fastener 
12 which concludes ring gear 4r of an epicyclic gear 4 to the input shaft of an engine 1, the fastener 13 
which stops rotation of an engine 1 , and Wheels 3a and 3b. Furthermore, as shown in drawing 1 , the 
gear ratio of the gearings 5 and 7 of an output shaft is set as a different value. 

[0014] Next, if car conditions, such as a car rate, a charge condition of a dc-battery, and temperature of 
each part, are also inputted while the change signal which directs the amount of treading in of an 
accelerator or a brake, order **, a neutral, etc. inputs train operation dispatching which an operator 
means, in order to perform control of the engine 1 in the operation gestalt shown in drawing 1 , and a 
motor 8, the operating method to which these values responded will be determined, and operation mode 
will be determined. Operation mode consists of the motor drive mode in which suspend an engine 1 and 
a motor 8 is driven, 1st speed mode using engine driving force, 2nd speed mode, and CVT mode here. 
Hereafter, the operation mode and gear change actuation in the operation gestalt shown in draw ing 1 are 
explained. 

[0015] A gear change condition is equivalent to first gear by the case where a car rate is a low speed 
and driving force is required for 1 st speed mode. That is, speed control which sets the rate of a motor 8 
to 0 in drawing 1 is performed. Thereby, a motor 8 is electrically changed into a lock condition. 
Moreover, fasteners 11-14 are opened wide. By performing such processing, after the epicyclic gear 4 
with the large gear ratio of an input and an output has fixed Sun Geer 4s, it will drive with an engine 1, 
and the driving torque of an engine 1 is transmitted to Wheels 3a and 3b by the gearing 5 through a 
driving shaft 2. That is, since it becomes having set the manual gearshift as first gear, and equivalence, 
engine torque can be increased. Therefore, it becomes possible by performing engine control to control 
required car driving torque. 

[0016] 2nd speed mode is explained using drawing 2 . 

[0017] 2nd speed mode is equivalent to the high gear which whose car rate is more than medium speed, 
and can improve engine efficiency in the case of a low torque field. Namely, control is suspended about 
a motor 8 and it changes into a free run condition. Moreover, an engine input shaft and an engine 
gearing 6 are concluded with the fastener 11, and the other fasteners 12-14 are opened wide. By 
performing such processing, the gearing 6 with the gear ratio of an input and an output small on the 
contrary will drive with an engine 1 in the condition of having been fixed to the input shaft of an ngine 
1, and the driving torque of an engine 1 is defiver d 1st speed mode to Wheels 3a and 3b by the gearing 
7 through a driving shaft 2. That is, an engine 1 is yes, sine it becomes having changed to the gear, and 
equivalence, can always be op rated efficient by performing engine control of an engine 1 in this 
condition about a manual gearshift. 

[0018] The gear change actuation in the 1st operation gestalt shown in drawing 1 is explained using 
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drawing 3 and draw ing 4 . First, as shown in drawing 3 , the actuation in the case of accelerating at the 
rate N2 of the rate N1 empty-vehicle rings 3a and 3b of an engine 1 is explained. In this case, fasteners 
11-14 are opened wide and it can realize by changing gears by the epicyclic gear 4 of a gear change 
means. The rate N1 of an engine 1 is transmitted to planetary carrier 4p of an epicyclic gear 4 here. In 
an epicyclic gear 4, by performing gear change actuation in which the rate of ring gear 4r is made to 
change gears to N2 from the rotational frequency of a motor 8, and the rotational frequency of planetary 
carrier 4p, the motor 8 connected at Sun Geer 4s is driven, and it will move to an accelerating side, and 
the rate of an engine 1 will change the operating point to ** from O, as shown in draw ing 3 . 
[0019] Next, as shown in drawing 4 , the actuation in the case of slowing down at the rate N4 of the rate 
N3 empty-vehicle rings 3a and 3b of an engine 1 is explained. Also in this case, fasteners 11-14 are 
opened wide, and it can realize by changing gears by the epicyclic gear 4 of a gear change means. That 
is, the rate N4 of Wheels 3a and 3b serves as a rotational frequency of ring gear 4r of an epicyclic gear 
4. Then, by carrying out generation-of-electrical-energy actuation at the engine speed decided by 
difference of the engine speed of ring gear 4r of an epicyclic gear 4, and planetary carrier 4p in a motor 
8, it will move to a moderation side, and the rate of an engine 1 will change the operating point to a 
black rectangular head from a black dot, as shown in drawing 4 . 

[0020] Moreover, when driving the rotational frequency of an engine 1 without gear change, as shown in 
drawing 5 , ring gear 4r of an epicyclic gear 4 and planetary carrier 4p are concluded with a fastener 12, 
and engine power is transmitted to a direct wheel. Furthermore, the magnitude of the torque which 
transmits a motor 8 to Wheels 3a and 3b by carrying out drive or generation-of-electrical-energy 
actuation can be adjusted. 

[0021] It is the description by a motor, an epicyclic gear, and a fastener constituting the change gear of 
this invention, and driving or generating a motor for accelerating, moderation, and torque adjustment to 
be possible as mentioned above. The activity of each element in each mode the 1st speed mode 
mentioned above, 2nd speed mode, accelerating, moderation, and in which it does not change gears is 
shown in Table 1. 
[0022] 
[Table 1] 
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[0023] In addition, although fasteners 13 and 14 are described in the operation gestalt of drawin g 1 , as 
mentioned above, even if there is no change gear of 13 and 14 fasteners of this invention, gear change 
actuation is realizable. Next, the case where fasteners 13 and 14 are used is explained in the 1st 
operation gestalt of this invention. 

[0024] When a car rate is a low speed, there is motor drive mode which suspends an engine 1 and is 
driven only by the motor 8. Actuation of the gear change means in this mode is explained using drawing 
6 . As shown in drawing 6 , in order to stop rotation of an engine 1 , it fixes so that an output shaft may 
not rotate with a fastener 13. Planetary carrier 4p of an epicyclic gear 4 will be fixed by this conclusion. 
Therefore, the rotational frequency of a motor 8 will change gears to the rotational frequency decided 
by the number of teeth of Sun Geer 4s and ring gear 4r, will be transmitted to a gearing 5, and will be 
transmitted to a driving shaft 2. It becomes possible to drive Wheels 3a and 3b with the power 
transmitted to the driving shaft 2 by such actuation. 

[0025] Moreover, the gear change actuation in the case of charging stationary-energy-storage 
equipment 10 is explained using drawing 7 at the time of a car halt. As shown in drawing 7 , it concludes 
with the fastener 14 which concludes the driving shaft 2 of a wheel, and rotation of a wheel is stopped. 
Next, with a fastener 12, planetary carrier 4p and ring gear 4r of an epicyclic gear 4 are concluded, and 
an engine 1 is driven. Generation-of-electrical-energy actuation of a motor 8 can be performed by doing 
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in this way. It can respond also to ach modes of operation, such as a drive only by the motor, and 
charge of the stationary-en rgy-storage equipment at the time of a car halt, as mentioned above. 
[0026] As mentioned above, further, in non-changed gears all, an engine can always be operated in the 
efficient operating point, an engine output can be further transmit! d to a wh el efficiently without 
futility, and the change gear by the 1 st operation gestalt of this invention has th gear change actuation 
which is made to accelerate an engin rotational frequency and which is decelerated [ which decelerates 
and gear-change-operates ], and the effectiveness that improvement in fuel consumption can be aimed 
at. 

[0027] The 2nd operation gestalt of this invention is shown in drawing 8 . 

[0028] Drawing 8 is an automobile which rotates Wheels 3a and 3b through a driving shaft 2 using the 
energy of an engine 1, and drives a car body. It differs from drawing 1 that the gear ratio of an input 
shaft and an output shaft used the smaller one as the epicyclic gear 15 of a differential mechanism, and 
us d the bigger one [ gear ratio ] as the gearing 16 of a power transmission device. The epicyclic gear 
15 consists of planetary carrier 15p and ring gear 15r Sun Geer 15s, respectively. It drives Sun Geer 15s 
of an epicyclic gear 1 5 by the motor 8 controlled by the power converter 9. Moreover, planetary carrier 
15p and a fastener 18 are formed in the same input shaft, and have the composition of transmitting the 
driving torque of an engine 1 to an epicyclic gear 15 or a gearing 16, and the output torque outputted by 
the epicyclic gear 1 5 or the gearing 1 6 turns into car driving torque. By this, a car can obtain 
acceleration and deceleration. Moreover, if the torque and the motor rate of a motor are controlled by 
the power converter 9 and Sun Geer 15s is driven, it is possible to adjust car driving torque and an 
engine speed. 

[0029] Next, in the 2nd operation gestalt of drawing 8 , gear change actuation in the motor drive mode in 
which suspend an engine 1 and a motor 8 is driven, the 1st speed mode using engine driving force, 2nd 
speed mode, and CVT mode is explained. 

[0030] The 1st speed mode of the 2nd operation gestalt is explained using d rawi ng 9 R> 9. 
[0031] A gear change condition is equivalent to first gear by the case where a car rate is a low speed 
and driving force is required for 1st speed mode. Namely, control is suspended about a motor 8 and it 
changes into a free run condition. Moreover, an engine input shaft and an engine gearing 6 are concluded 
with the fastener 18. The other fasteners 13, 14, and 17 are opened wide. By performing such 
processing, after the gear ratio of an input and an output has fixed the large gearing 16, it will drive with 
an engine 1, and the driving torque of an engine 1 is transmitted to Wheels 3a and 3b by the big gearing 
5 of gear ratio through a driving shaft 2. That is, since it becomes having set the manual gearshift as 
first gear, and equivalence, engine torque can be increased. Therefore, it becomes possible by 
performing engine control to control required car driving torque. 

[0032] 2nd speed mode is equivalent to the high gear which whose car rate is more than medium speed, 
and can improve engine efficiency in the case of a low torque field. That is, speed control which sets the 
rate of a motor 8 to 0 is performed. Thereby, a motor 8 is electrically changed into a lock condition. 
Moreover, all fasteners are opened wide. By performing such processing, after the epicyclic gear 15 with 
the small gear ratio of an input and an output has fixed Sun Geer 15s, it will drive with an engine 1, and 

ngine driving torque is transmitted to Wheels 3a and 3b by the gearing 7 through a driving shaft 2. By 
performing such processing, where the epicyclic gear 15 with the gear ratio of an input and an output 
small on the contrary is fixed, it will drive with an engine 1, and the driving torque of an engine 1 is 
delivered 1 st speed mode to Wheels 3a and 3b by the gearing 7 through a driving shaft 2. That is, an 

ngin 1 is yes, since it becomes having changed to the gear, and equivalence, can always be operated 

fficient by performing engine control of an engine 1 in this condition about a change gear. 
[0033] In the gear change actuation in the 2nd operation gestalt shown in drawing 8 , the actuation in 
the case of accelerating, as shown in drawing 3 is explained. In this case, all fasteners are opened wide 
and it can realize by changing gears by the epicyclic gear 15 of a gear change means. The rate N1 of an 

ngine 1 is transmitted to planetary carrier 1 5p here. In an picyclic gear 1 5, th motor 8 connected at 
Sun Geer 1 5s is driven, by performing gear chang actuation so that the rotational frequency of ring 
gear 15r may b made to chang gears from the rotational frequency of a motor 8, and the rotational 
frequency of planetary carrier 15p t it will move to an acc lerating side and the rate of an engine 1 will 
change the operating point to ** from O. 

[0034] Next, in the 2nd operation g stalt shown in drawing 8 , the actuation in the case of slowing down 
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at the rate N4 of the rate N3 empty-vehicle rings 3a and 3b of an engine 1, as shown in drawing 4 is 
explained. Also in this case, all fasteners are opened wide, and it can realize by changing gears by the 
epicyclic gear 15. The rate N4 of Wheels 3a and 3b serves as a rotational frequency of ring gear 15r of 
an epicyclic gear 1 5. By carrying out generation-of-electrical-energy actuation at the engine speed 
decided by difference of the engine speed of ring gear 15r and planetary carrier 15p in a motor 8, it will 
move to a moderation side and the rate of an engine 1 will change the operating point to a black 
rectangular head from a black dot. 

[0035] Moreover, when driving the rotational frequency of an engine 1 without gear change, ring gear 1 5r 
of an epicyclic gear 1 5 and planetary carrier 1 5p are concluded with a fastener 1 7, and engine power is 
transmitted to a direct wheel. Furthermore, the magnitude of the torque which transmits a motor 8 to 
Wheels 3a and 3b by carrying out drive or generation-of-electrical-energy actuation can be adjusted. 
The activity of each element in each mode the 1 st speed mode in the 2nd operation gestalt described 
above, 2nd speed mode, accelerating, moderation, and in which it does not change gears is shown in 
Table 2. 
[0036] 
[Table 2] 
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[0037] In addition, although fasteners 13 and 14 are described in the operation gestalt of drawing 8 , as 
mentioned above, even if there is no change gear of 1 3 and 1 4 fasteners of this invention, gear change 
actuation is realizable. 

[0038] Next, the case where fasteners 13 and 14 are used is explained in the 2nd operation gestalt of 
this invention. 

[0039] In the 2nd operation gestalt shown in drawing 8 , when a car rate is a low speed, there is motor 
drive mode which suspends an engine 1 and is driven only by the motor 8. That is, in drawin g 8 , in order 
to stop rotation of an engine 1 , it fixes so that an output shaft may not rotate with a fastener 1 3. 
Planetary carrier 15p of an epicyclic gear 15 will be fixed by this conclusion. Therefore, the rotational 
frequency of a motor 8 will change gears to the rotational frequency decided by the number of teeth of 
Sun Geer 15s and ring gear 15r, will be transmitted to a gearing 7, and will be transmitted to a driving 
shaft 2. It becomes possible to drive Wheels 3a and 3b with the power transmitted to the driving shaft 2 
by such actuation. 

[0040] Furthermore, the gear change actuation in the case of charging stationary-energy-storage 
equipment 10 at the time of a car halt is concluded with the fastener 14 which concludes the driving 
shaft 2 of a wheel, and stops rotation of a wheel. Next, with a fastener 1 7, planetary carrier 1 5p and ring 
gear 15r of an epicyclic gear 15 are concluded, and an engine 1 is driven. Generation-of-electrical- 
energy actuation of a motor 8 can be performed by doing in this way. As mentioned above, also in the 
2nd operation gestalt of this invention, it can respond also to each modes of operation, such as a drive 
only by the motor, and charge of the stationary-energy-storage equipment at the time of a car halt. 
[0041] As mentioned above, the effectiveness as the 1st operation gestalt that the change gear by the 
2nd operation gestalt of this invention is also the same is acquired. 
[0042] 

[Effect of the Invention] In the change gear which according to this invention is formed between the 
driving shaft which gives rotation to a driving wheel, and an engine output shaft, changes gears and 
transmits engine rotation to said driving shaft By having the differential mechanism which transmits 
engine output-shaft rotation to a driving shaft with the change gear ratio by which adjustable is carried 
out with a motor, and the power transmission device which is connected to said differential mechanism 
and juxtaposition and transmits output-shaft rotation of an engine to a driving shaft with the fixed 
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change gear ratio Electrical energy can constitute the nonstep variable speed gear which transmits 
driving torque with a mechanical gearing, without using as much as possible except for the time of 
accel ration. 

[0043] Moreover, since said change gear can always drive an ngine in the efficient operating point by 
having the motor which controls the differential mechanism and the power transmission device which 
considers input and driving force of said wheel for the driving force which said engine g nerates as an 
output, and said differential mechanism, the car which reduced fuel consumption can offer in the car 
equipped with the engine which generates the drive energy which drives a car, and the change gear 
which changes gears the rotational speed of this engine and transmit driving force to a wheel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the car which makes 1 operation gestalt of this invention is shown. 
[Drawing 2] The Fig. in the 2nd speed mode in drawing 1 of operation is shown. 

[Drawing 3] The related Fig. of the torque-rate in the case of accelerating at the operating point of an 
engine operating point empty vehicle ring is shown. 

[Drawing 4] The related Fig. of the torque-rate in the case of slowing down at the operating point of an 
engine operating point empty vehicle ring is shown. 

[ Drawing 5] The Fig. in the infinitely variable mode in draw ing 1 of operation is shown. 
[Drawing 6] The Fig. in the motor drive mode in drawing 1 of operation is shown. 
[Drawing 7] The Fig. in the charge mode in drawing 1 of operation is shown. 

[Drawing 8] The block diagram of the car which makes other operation gestalten of this invention is 
shown. 

[Drawing 9] The Fig. in the 1st speed mode in drawin g 8 of operation is shown. 
[Description of Notations] 

1 [ — An epicyclic gear, 5, 6, 7 16 / — A gearing, 8 / — A motor, 9 / — A power converter, 10 / — 
Stationary-energy-storage equipment, 11 12 13, 14, 17, 18 / — Fastener. ] — An engine, 2 — A driving 
shaft, 3a, 3b — 4 A wheel, 15 



[Translation done.] 
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